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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an improved occlusion 
reduction type NOX purification catalyst having high NOX 
purification performance in a wide temperature range which is 
suitable for the purification of exhaust gas from an automobile 
engine, or the like. 

SOLUTION: The catalyst for the purification of exhaust gas is 
manufactured by preparing a slurry containing the powder of a 
perovskite double oxide expressed by the structural formula: 
XnA1-nM03 and a ceramic sol, applying the slurry on a base 
material, and drying and calcining the slurry applied on the base 
material. In the formula, X is at least one element selected from 
La, Nd, Sm, Eu, Gd and Y, A is at least one kind of element 
selected from alkali metals and alkaline earth metals, M is at 
least one kind of element selected from Mn, Co, Fe and Ni, and 
(n) satisfies 0<n<1. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] structure-expression: — Xn Al-n M03 (it Eu(s) X — La, Nd, and Sm — ) At least one sort of 
elements chosen from Gd and Y, at least one sort of elements with which A was chosen from alkali metal 
and alkaline earth metal, At least one sort of elements with which M was chosen from Mn, Co, Fe, and 
nickel, The catalyst for exhaust gas purification characterized by drying and coming to calcinate the slurry 
by which carried out the coat of the slurry which comes to contain the powder and ceramic sol of the 
perovskite mold multiple oxide expressed with 0< n<l at the base material, and the coat was carried out 
subsequently to the base material. 

[Claim 2] The catalyst for exhaust gas purification according to claim 1 as which said ceramic sol was 
chosen from alumina sol, a zirconia sol, a titania sol, silica sols, and such mixture. 

[Claim 3] The catalyst for exhaust gas purification according to claim 1 or 2 in which said slurry contains a 
perovskite mold multiple oxide and a ceramic sol with the mass ratio of 95 / 5 - 30/70 as solid content. 
[Claim 4] structure-expression: - Xn Al-n M03 (it Eu(s) X - La, Nd, and Sm ~) At least one sort of 
elements chosen from Gd and Y, at least one sort of elements with which A was chosen from alkali metal 
and alkaline earth metal, M is a slurry for exhaust gas purification catalyst manufacture which comes to 
contain the powder and ceramic sol of at least one sort of elements chosen from Mn, Co, Fe, and nickel, and 
the perovskite mold multiple oxide expressed with 0< n<l. 

[Claim 5] structure-expression: — Xn Al-n M03 (it Eu(s) X — La, Nd, and Sm — ) At least one sort of 
elements chosen from Gd and Y, at least one sort of elements with which A was chosen from alkali metal 
and alkaline earth metal, At least one sort of elements with which M was chosen from Mn, Co, Fe, and 
nickel, The manufacture approach of the catalyst for exhaust gas purification characterized by drying and 
calcinating the slurry by which mixed the powder and ceramic sol of a perovskite mold multiple oxide 
which are expressed with 0< n<l , and carried out the coat of the obtained slurry to the base material, and the 
coat was carried out subsequently to the base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for exhaust gas purification for purifying the 
exhaust gas discharged by internal combustion engines, such as car motor, and is NOX high in a more 
detailed large temperature requirement. Improved occlusion reduction type NOX which has the purification 
engine performance It is related with the catalyst for purification, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, fuel consumption regulation and control of exhaust gas have 
been a global technical problem from the viewpoint of earth protection. Occlusion reduction type NOX to 
which the function which carries out occlusion of the nitrogen oxides (NOX) to the conventional three way 
component catalyst under lean atmosphere was made to add in order to develop the lean burn engine which 
bums a fuel under the Lean conditions as this countermeasure for the improvement in fuel consumption and 
to purify that exhaust gas The catalyst for purification was developed and a fixed success is stored. 
[0003] this occlusion reduction type NOX the lean bum engine combined with the catalyst for purification 
always bums a fuel on condition that Lean (air is superfluous) — making — temporary — SUTOIKI 
(theoretical air fuel ratio) - it is made to bum on conditions [ being rich (a fuel being superfluous) ] Under 
the Lean conditions, combustion removal is efficiently carried out by operation of an oxidizing atmosphere 
and a catalyst, and the hydrocarbon (HC) and carbon monoxide (CO) in exhaust gas are NOX. Under the 
Lean conditions, it is caught by the occlusion agent, and it is emitted under temporary SUTOIKI - rich 
conditions, and reduction purification is carried out by operation of a reducing atmosphere and a catalyst. 
[0004] 

[Problem(s) to be Solved by the Invention] This occlusion reduction type NOX With the catalyst for 
purification, noble metals, such as platinum and palladium, are usually used as a catalyst component, and it 
is NOX. As an occlusion agent, at least one sort of alkaline earth metal, such as alkali metal, such as a 
potassium and sodium, and calcium, and barium, is used, however, occlusion reduction type NOX using this 
alkali metal etc. the time of whenever [ catalyst temperature ] being about 300 degrees C as for the catalyst 
for purification ~ a maximum of — NOX the rate of purification — being shown — elevated temperature 
about 500 degrees C or more — NOX There is a problem that the rate of purification falls considerably. 
[0005] On the other hand, a specific perovskite mold oxide is NOX. N2 02 Having the catalysis understood 
by direct is known and it is NOX in exhaust gas about the catalysis of this perovskite mold oxide. There are 
JP,2000- 1 1 9025,A, JP, 1 0-29093 1 ,A, etc. in the advanced technology used for purification. However, NOX 
of such perovskite mold oxide Generally a cleaning effect shows a record level by whenever [ catalyst 
temperature / of about 500 degrees C ], and it turns out at about 300 degrees C that this cleaning effect falls 
considerably. 

[0006] Therefore, for the conventional technique, this invention is the occlusion reduction type NOX 
containing alkali metal or an alkaline earth metal based on a completely different idea. The purification 
temperature requirement of the catalyst for purification and the purification temperature requirement of a 
perovskite mold oxide are connected, and it is NOX high in a large temperature requirement. Improved 
occlusion reduction type NOX which has the purification engine performance It aims at offering the catalyst 
for purification. 
[0007] 

[Means for Solving the Problem] The above-mentioned purpose is structure-expressiomXn Al-n M03 (it La 
(s) and Nd(s) X). At least one sort of elements chosen from Sm, Eu, Gd, and Y, at least one sort of elements 
with which A was chosen from alkali metal and alkaline earth metal, At least one sort of elements with 
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which M was chosen from Mn, Co, Fe, and nickel, It is attained by the catalyst for exhaust gas purification 
characterized by drying and coming to calcinate the slurry by which carried out the coat of the slurry which 
comes to contain the powder and ceramic sol of the perovskite mold multiple oxide expressed with 0< n<l 
at the base material, and the coat was carried out subsequently to the base material. 

[0008] It migrates to the temperature requirement where the catalyst for exhaust gas purification of such this 
invention is large, and is high NOX. The reason for having the purification engine performance is 
considered as follows. The catalyst for exhaust gas purification of this invention is Xn Al-n M03. It is 
obtained from the specific perovskite mold multiple oxide which has a structure expression, and this 
perovskite mold multiple oxide contains alkali metal or alkaline earth metal. With the perovskite mold 
multiple oxide of this structure, since the element of alkali metal or an alkaline earth metal permutes a part 
of crystal lattice and exists in the perovskite mold crystal structure, it does not exist in the condition of 
having stabilized completely. 

[0009] For this reason, if the perovskite mold multiple oxide of this structure is mixed with a ceramic sol, 
some of alkali metal or alkaline earth metal will be eluted to media, such as water of a ceramic sol, or will 
exude in a ceramic particle at the time of baking. Consequently, the field where alkali metal or alkaline earth 
metal is supported by the ceramic particle, and exists is formed in the perimeter of the particle of the 
perovskite mold multiple oxide after desiccation / baking. This ceramic particle can be generated from a 
ceramic sol, it is very detailed, and since surface area is high, alkali metal or alkaline earth metal can be 
stabilized on that front face, it can exist by high concentration, and, for this reason, elution, the alkali metal 
which exuded, or alkaline earth metal can exist in the surface neighborhood of the particle of a perovskite 
mold multiple oxide by high concentration. 

[0010] Therefore, NOX which occlusion is carried out under the Lean conditions and then is emitted under 
rich - SUTOIKI conditions with alkali metal or an alkaline earth metal It becomes high concentration near 
the front face of the particle of a perovskite mold multiple oxide, and a perovskite mold multiple oxide is 
NOX. The reaction understood by direct is NOX. It will originate in high concentration and a reaction rate 
will be raised. 

[001 1] for this reason, the catalyst for exhaust gas purification of this invention — the conventional 
occlusion reduction type NOX Each NOX by the catalyst for purification, and the perovskite mold multiple 
oxide a cleaning effect — in addition, NOX by which the perovskite mold multiple oxide was promoted 
direct disintegration - it can have — an operation of these whole - a temperature requirement larger than 
before - crossing - high NOX It is thought that it has the purification engine performance. 
[0012] Moreover, as the below-mentioned example shows a ceramic sol, a perovskite mold multiple oxide is 
set to support to a base material, acting as a very good binder is found out, and this reason is also mainly 
considered because the ceramic particle contained in a ceramic sol is very detailed. Thus, it divides, and 
connects to the binder of the support which supports the ceramic sol which the very detailed ceramic particle 
distributed in the medium in the surface neighborhood of the particle of a perovskite mold multiple oxide, 
and supports alkali metal or an alkaline earth metal to high concentration, and a perovskite mold multiple 
oxide, and, thereby, this invention is NOX with the high catalyst for exhaust gas purification. It is invention 
which drew the purification engine performance. 
[0013] 

[Embodiment of the Invention] The catalyst for exhaust gas purification of this invention is structure- 
expression:Xn Al-n M03. The constituent by which carried out the coat of the slurry which comes to 
contain the powder and ceramic sol of the perovskite mold multiple oxide expressed at the base material, 
and the coat was carried out subsequently to the base material can be dried and calcinated, and can be 
obtained. X here A lanthanum (La), neodymium (Nd), samarium (Sm), At least one sort of elements and A 
which were chosen from a europium (Eu), GADORIUMU (Gd), and an yttrium (Y) Alkali metal, such as 
sodium (Na), a potassium (K), and a rubidium (Rb), And at least one sort of elements chosen from alkaline 
earth metals, such as magnesium (Mg), calcium (calcium), and barium (Ba), and M are at least one sort of 
elements chosen from manganese (Mn), cobalt (Co), iron (Fe), and nickel (nickel). Moreover, it is 0< n<l, 
and is 0.5<=n<=0.9 more preferably. 

[0014] Alumina sol, a zirconia sol, a titania sol, a silica sol, etc. are mentioned to a ceramic sol. The 
"ceramic sol" which carries out a designation by this invention means the ceramic of a liquid especially 
distributed in water, or the colloid of a ceramic hydrate here, and, specifically, the ceramic sol obtained by 
hydrolysis etc. carrying out a metaled alkoxide, acetylacetonate, acetate, a nitrate, etc. in a solution is 
suitably usable. 

[001 5] As solid content, it can mix more preferably with the mass ratio of the perovskite mold multiple 
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oxide / ceramic sol of 90 / 10 - 70/30, and a perovskite mold multiple oxide and a ceramic sol can be made 
into a slurry by 95 / 5 - 30/70, and carrying out moderate stirring. Although this slurry is preferably 
constituted substantially by the powder of a perovskite mold multiple oxide, a ceramic sol, and the optional 
water for viscosity accommodation, when including the dispersant below number mass % in this slurry 
obtains a uniform slurry, it may be desirable and can choose this dispersant from the common dispersant for 
ceramic powder experimentally. 

[0016] Subsequently, the catalyst for exhaust gas purification of this invention can be acquired by carrying 
out the coat of this slurry to base materials, such as a honeycomb base material, with a wash coat etc., 
making it dry with heating and subsequently calcinating media, such as water in a slurry. Although the 
temperature and time amount of baking can be suitably chosen by the class of a ceramic sol and perovskite 
mold multiple oxide, it is usually appropriate for them to perform heating of 1 - 4 hours in the 450-900- 
degree C air ambient atmosphere of temperature. 

[0017] Moreover, NOX of the catalyst for exhaust gas purification of this invention The purification engine 
performance can be further raised by supporting noble metals, such as platinum, palladium, and a rhodium. 
It is appropriate for such noble metals to a perovskite mold multiple oxide to support with the amount of 0.3 
- 3 mass % to the mass of a perovskite mold multiple oxide, and this support can be performed by the 
approach which was made to support a noble-metals particle, for example, was chosen from the 
evaporation-to-dryness method, the adsorption process, the ion-exchange method, the reduction depositing 
method, etc. on support. Thus, like the case where noble metals are not supported, it is mixed with a ceramic 
sol and the perovskite mold multiple oxide with which noble metals were supported can acquire the catalyst 
for exhaust gas purification of this invention. 

[0018] Thus, the catalyst for exhaust gas purification of this invention obtained is typically shown in 
drawing 1 . Drawing 1 (a) The process which mixes a ceramic sol is shown in the powder of a perovskite 
mold multiple oxide, and it is drawing 1 (b). The mixture is prepared, a ceramic particle accumulates on the 
surroundings of the powder particle of a perovskite mold multiple oxide in the process dried and calcinated, 
some of alkali metal or alkaline earth metal move by elution or extraction, and signs that it is supported by 
the ceramic particle are shown. 

[0019] Drawing 1 (c) The ceramic particle deposited on the powder particle of a perovskite mold multiple 
oxide is shown, and it is NOX. Signs that occlusion is carried out under the Lean conditions with the alkali 
metal or alkaline earth metal supported by the ceramic particle are shown. Drawing 1 (d) It is NOX under 
rich conditions. It is emitted and is NOX near the front face of the powder particle of a perovskite mold 
multiple oxide. Signs that a high concentration field occurs are shown. And this emitted NOX The exposure 
front face of a perovskite mold multiple oxide is contacted, or the floe of a ceramic particle is penetrated, a 
perovskite mold multiple oxide is contacted, and it is high-concentration NOX. It is the originating high 
reaction rate and can be decomposed directly efficiently. In addition, drawing 1 is a mimetic diagram for 
explanation to the last, and does not limit this invention. 
[0020] 

[Example] The nitrates of example lLa, and K and Mn were melted in water, and the mixed solution of 
these nitrates was created. Evaporation to dryness of this solution is carried out, and, subsequently it 
calcinates in a 850-degree C air ambient atmosphere for 10 hours, and is La0.7 K0.3 Mn03. The powder of 
the perovskite mold multiple oxide which has a presentation ratio was obtained. After distributing the 
dinitrodiammine Pt water solution and carrying out evaporation to dryness of this powder, it calcinated in 
the 500-degree C air ambient atmosphere for 1 hour, and Pt obtained the powder of a perovskite- 1.1 mass % 
support mold multiple oxide on the basis of total mass. 

[0021] To the powder of this Pt support perovskite mold multiple oxide, alumina sol was mixed so that the 
mass ratio of a perovskite mold multiple oxide and alumina sol solid content might be set to 50:50, and it 
stirred to it for 2 hours, and the slurry was created to it. The wash coat of this slurry was carried out to the 
honeycomb base material made from cordierite with a diameter [ of 30mm ] x die length of 50mm, it was 
dried at 120 degrees C for 2 hours, subsequently it calcinated in the 500-degree C air ambient atmosphere 
for 1 hour, and the catalyst for exhaust gas purification of this invention was acquired. 
[0022] To the powder of Pt support perovskite mold multiple oxide created like example 2 example 1, 
alumina sol was mixed so that the mass ratio of a perovskite mold multiple oxide and alumina sol solid 
content might be set to 70:30, the slurry was created to it, and the catalyst for exhaust gas purification of this 
invention was hereafter acquired like the example 1 to it. 

[0023] To the powder of Pt support perovskite mold multiple oxide created like example 3 example 1, 
alumina sol was mixed so that the mass ratio of a perovskite mold multiple oxide and alumina sol solid 
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content might be set to 80:20, the slurry was created to it, and the catalyst for exhaust gas purification of this 
invention was hereafter acquired like the example 1 to it. 

[0024] To the powder of Pt support perovskite mold multiple oxide created like example 4 example 1, 
alumina sol was mixed so that the mass ratio of a perovskite mold multiple oxide and alumina sol solid 
content might be set to 90:10, the slurry was created to it, and the catalyst for exhaust gas purification of this 
invention was hereafter acquired like the example 1 to it. 

[0025] To the powder of Pt support perovskite mold multiple oxide created like example 5 example 1, the 
titania sol was mixed so that the mass ratio of a perovskite mold multiple oxide and titania sol solid content 
might be set to 80:20, the slurry was created to it, and the catalyst for exhaust gas purification of this 
invention was hereafter acquired like the example 1 to it. 

[0026] To the powder of Pt support perovskite mold multiple oxide created like example 6 example 1, the 
zirconia sol was mixed so that the mass ratio of a perovskite mold multiple oxide and zirconia sol solid 
content might be set to 80:20, the slurry was created to it, and the catalyst for exhaust gas purification of this 
invention was hereafter acquired like the example 1 to it. 

[0027] Ion exchange water was mixed to the powder of Pt support perovskite mold multiple oxide created 
like example of comparison 1 example 1, the slurry was created to it, without mixing a ceramic sol, and the 
catalyst for exhaust gas purification of this invention was hereafter acquired like the example 1 to it. 
[0028] - NOX It is NOX as follows using the model gas which shows each catalyst of the evaluation (1)- 
examples 1-6 of the rate of purification, and the example 1 of a comparison in the following table 1 . The 
purification engine performance was evaluated. 
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NOX in 500 degrees C [ after pretreating by having circulated 500-degree C rich gas for 10 minutes for each 
catalyst and, circulating rich gas and lean gas subsequently to the every alternation during 2 minutes for it ] 
lean gas The rate of purification was measured. The result is shown in Table 2. Generally for a perovskite 
mold multiple oxide, this gas temperature of 500 degrees C is the highest NOX. It is the temperature which 
shows the rate of purification. 



[0029] 
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The mixed rate of the result of the examples 1-4 shown in Table 2 to a perovskite mold multiple oxide and 
alumina sol is NOX highest when the ratio of solid content is 80:20. The rate of purification is obtained and 
it is this NOX. The rate of purification is NOX of the example 1 of a comparison of only a perovskite mold 
multiple oxide. It turns out that it is quite higher than the rate of purification. Moreover, NOX to which the 
system of a titania sol and a zirconia sol also exceeds the example 1 of a comparison in this mixing ratio of 
80:20 The rate of purification is obtained and it is NOX most at the system of a zirconia sol. It turns out that 
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the rate of purification is high. 

[0030] - NOX NOX [ in / using the model gas of Table 1 / for each catalyst of the evaluation (2)-example 3 
of the rate of purification, and the example 1 of a comparison / the temperature of 300-700 degrees C ] The 
rate of purification was measured. The result is shown in drawing 2 . From this result, it migrates to a 300- 
700-degree C temperature requirement with the catalyst of this invention, and is high NOX. It turns out that 
it has a rate of purification. 

[0031] - About each catalyst of the binder performance-evaluation-examples 1-6 and the example 1 of a 
comparison, the rate of coat exfoliation was evaluated under the following exfoliation promotion conditions. 
After drying at 250 degrees C for 4 hours, weighing capacity of each catalyst supported by the honeycomb 
base material made from cordierite with a diameter [ of 30mm ] x die length of 50mm was carried out. 
Subsequently, after having dipped the catalyst into water, having put to the supersonic wave with a 
frequency of about 35kHz for 1 minute by output 100W, blowing away attached groundwater through 
pressurization air in the eel of a honeycomb base material subsequently and drying at 250 degrees C for 4 
hours, weighing capacity of the catalyst was carried out. 

[0032] The mass which decreased from the difference of this weight and the first weight was calculated, 
division of it was carried out with the mass of the coat object on a honeycomb base material, and the 
acquired value was made into the rate of coat exfoliation. This result is collectively shown in Table 2. With 
the catalyst for exhaust gas purification of this invention, also under the above-mentioned severe exfoliation 
promotion conditions, the rate of coat exfoliation is fully low, and the result shown in Table 2 shows that a 
ceramic sol functions very good as a binder of a perovskite mold multiple oxide. 
[0033] - As a result of extracting the coat object supported by the honeycomb base material and a 
transmission electron microscope and energy dispersion mold spectral analysis analyzing from the catalyst 
of the gestalt evaluation-example 3, it was observed that this coat object consists of a perovskite mold 
multiple oxide particle with a diameter of about 10-40 micrometers combined by the alumina particle with a 
diameter of about 0.1-LO micrometers. Moreover, about 0.10-0.20-mol K element was contained in the 
alumina particle which combines a perovskite mold multiple oxide particle to one mol of aluminum 
elements, and existing by high concentration was observed, so that this K element approached the perovskite 
mold multiple oxide particle. 
[0034] 

[Effect of the Invention] NOX high in a large temperature requirement Improved occlusion reduction type 
NOX which has the purification engine performance The catalyst for purification can be offered. 

[Translation done.] 
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[Drawing 1 ] 
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(54) »SWfXiiKbffi»«Rt«-ro«afi^j* 



(57) [gift] 

«®5£: X„ A,., MO, (XBLa, 
Nd, Sm, Eu, GdR0fY*>e>SJR3*T,fcii>^< £ 

o. F e&tfN i&t>mtR2h.tc'J>fi< <h ia©7G 
0<n<l)-CS$h^O^A^Hji^i{fc 

eas • mns, ur c <l imkt xmmm 



B1 




1 

liUCTl] : X. Ax.. MO, (XttLa, 

Nd, Sm. Eu. GdSWf.SJ?3nm<i 

i> i moTbm. MZTfru v&mvt.&T)i>t> v±m&m 

tpt?m3R2*ift'J>rji< ti> imoym. MttMn. c 
o. FeRtfN ifr*>m®. 3 1«©te 
St. 0<n< 1 ) r^SftS-^ci:?'**-,- hg/tti^K.b 
©)©«&* i^S^'/Jl/ *#A,"Cfc * * * 'J - SrSt* 

m^m2 ] uiB-fe vow*, r a- s ^ vok 

[i»Jj813] WB^^y-jW. tn^*^ hfflM^- 
MftW£fe?3 9 I«»iUT9 5/5-3 
0/70 ©BStfcr^feiifeJSB l Xtt 2 tcEtttDttai*/ 

[f»3*<JS4] iSS:X, A,., MO, (XttLa, 
Nd. Sm. Eu. GdRtfYfrfcjgi^ftfc^SK <fc 

& i «©7ci?t. a«tji-* y^iistPT-'u* >j±m&m 

frt>mi21ntL'J>J3:< ti> l«©7n5g. MttMn. C 
o. FeSCXN i^63lJR3nfc^fe< ifc 1^©7C 
31. 0<n< 1 ) r^Sn^a^x^-f hMffii^b 

immb] «j§5£:X„ A a ., MO, (XttLa. 
Nd. Sm. Eu. GdRZfYfrt>MiR2titc'J>tj:< <fc 

i «©7cgs. Attr^L-* y^MScPr^* y±g£ji 

frt>miZtltc'Pti;< l«©7c3t. MttMn. C 
o. Fe&tfN i *>6iItRi*ftfc4>&< £fc ia©7C 

as. o<n< i > -c^stis-^a^*^ brnm-smit 
m<vnsm.t^ s 9 *vou*s-£u »e.wcX5 y- 

^©Siig^a. 

[#&93©i¥ffl&iB?m 

[0 00 1 ] 
[0002] 

ib-C. «S(pJ±©/cJ6{c. y - >*ffTTjPt*i« 
^^bTifctotc. fie3fc©=7cftHK«:y->^H5lT"C 



(2) ^200 2- 1 43684 

2 

flMffc* (no, > ztm,-tzmz%ttM2-etcwm 
■cos. 

[0003] £©MHEeSNO„ jfKbJB»Bl£«*£ 

^mt) ~~vv* amm\) ©*#■?«$* s ■«*.&. 

8m*fz.tp<Dffltfcm (HO *>-&<biSJ?t (CO) 
io ttraeflMK&sti. no, «. y->*ftnF-c«» 

{b<*n*. 

[0 0 04] 

mtmmm-cit. ast. Mjg^iortt, ^ 
s;9.&«©jt&H*sttffl3ti. no, www&i/Tti. 

^ h y *ji*m<n7)\>ii y^js. %.z?*>)i>Z"5 
a. ;<y?A^©T^*y±S£«©4>&< ifeia*s 

t»teaaM5cfflNO, ^{bfflM^tt. Ml&^3 o 
0*C©i#{CSiifNO, ilKfc**5*U i&5 0 0'CJW-k 

©i^s-ctt. no, mtrnvfrteKHKT-tzt^smm 

[0 005] — ^©-^n^jx*^ hMK-fb^tt. 

no, *n, to, tcm&am-rzwmmmrzc 

JOTltSfSW^tONO, ©8Kbfc*JJBOfc3fcfTK« 
fctt. «H2 0 0 0 - 1 1 9 0 2 5-*|&fR. 0 
30 - 2 9 0 9 3 1 #&#8^E*l**. La>L&#e>, C 5 h 
tc*<u77.i3 4 hSMib|»©NO, SHbfP/Htt. -« 
K. *?j5 0 OXJOftBKiaS-caBU^AimL-. *^J3 0 
0 'C-CttC ©MKfcff««*»tt <D <STT SCt j^i^t 

[000 6] Ltcifi-^X. *%BJtt. «e3(5K«itt^:< 
SJS:SS!SfcS-5#. 7;U#y£BXttTA*7y±3E£ 
S^^tfKjaMTcMNO, ?^bfflWK©#{bSSffilB<»: 

40 ®j15cmno, ^bffl«ffi«*is^-rsci?:aes3«b-r 
*. 

[000 7] 

„ A,.„ MO, (XttLa. Nd. Sm. Eu. Gd& 

ervfreawistvtaMK i*> 1 «©5c^. Attr;u* 
'j ^jsro't ju* y ±s^ji*^ 6 mm s tiicptt <tt> 

1S©7C*. MttMn. Co. F e&tfN i #>6iilR3 
tiic'Pts: < £ t> 1 «©7C3ft. 0 <n< 1 ) T-^StiS^ 

so ^i5c4X7'J -^SlvtCCn- h L. ^Cit?-5-©SWtc 



3 

3 - h 3 tltc* ^ V - • ms£ L X ft -5 C £ 

<r»««SBB«:t>fc-9"Cm»NO« ^fcttfi6*WT4fflS 
«. X„ A,., mo, ©«»s;**rs4$3£©^a^^ 

y ^Rxiacr jv* u ±s&jg©7cift« > tester© 

[0009] C©fc», CO«ig©-^a^*^ hSHS 
£»{bfp£-fe-5 5 v 9 >/Jl> — sp©y;i/# 

y ^SiXtt y ->u * y ±S£JS#s . vr*©*te 

©fK&m-rs. *©te*. ttM-«bAffto^a^x« 

y ±ffi^s*s> t7?j* tttt-r- Kim <* nti?fi 

am^cA. t fish v&mxi*7Ji>h v±m&mt* 
tb. ^mxt*«mL/cT;u*y^x«r^*y±3H^ 

[ooio] iw-5t, TJi'*y5fejsx«TA*y± 
S#1kj:-,t y->*wrpc«j83*i, 

mm&mim<D®.?-<Dmmmi-cmmg. £ ft o . ^ n ^ 

NO, ©iSigg^iiaHL-cSJSilS^Sfeen-SciK: 
ft*. 

[ooi l ] c©fc«>, *^©Sfm*'^^fcfflftKg 
T, -<n:?**#^ hMlfi^K<b^©ffiji$nfcNO, g 
ffi&zm-r s ©<b . 

[0012] Site, » * '/Ml, &j&<Dmmwx 

mr j: sic. ^u?7.ij4 bmm&m<mzmticiB& 

#*?>fts„ c©<t5«:> tsfcw. g«t>r 

. a :/* * h §m&WU b^©tiT©^ffiiaP(c 
r;u# !/&Hxizr y±s^i*?Bzgs«:ffl^F-r s 



(3) «fP§2 0 0 2- 1 43 68 4 

4 

[0 0 13] 

[!6H^©jU6©^] *^©Sf»**^^bfflfeti««. 
**i§5£:X„ A,.» MO, TiSn^C^*-fH 

a^Mb«j©fa*i-fe7 s ^^^Tfts^^ y 
/^*ie«-&/&LT»sc CCT, X 

5>£> (La) „ **VJ» (Nd) . fvj'jA 
io (Sm) , zL^nf^A (Eu) . ^F'JfA (Gd) 

stf-f ? mjw (Y) frh®mztitc>pt£<tb\n. 

©Tclg. At*. th'J'JA (Na) , hWJ* (K) > 

;ufcrs?9A (Rb) ^©T^y^R, 

A (Me) . h)\>i/*)J* (Ca) . /<y^A (Ba) ^ 

©r;u* y±®^ii*>6S*?3n^ft < t <b l s©tc 

^. Mtt. -7>^/> (Mn) . (Co) . & 

(F e) acf-w*-* (N i ) 3&>63ieR5*a^ft< i 
i> 1S©7U^-C*S„ */c. 0<n<ir*<3. ±«3Sf 
SKtt, 0. 5^n^0. 9-C** 0 
20 [0014]-tz-73? i/VA'tCUs TJU 5^* 

*7kfff&9©=ia>f F*aEWcL/, A<*e«jK:«. &m<D7fi> 

[0 0 15] ^n^x*-r hS^^^i-fe^s 2,^7 
^Uitt, I»^iL/t9 5/5~3 0/7 0, «fc0» 
30 $L/<«9 0/1 0~7 0/3 0<D^<u7Xh-1 

-smm/^ ^©^fiib-cs^b. ssfts 
^•rsci-cx^y-fc-r-sci^-c&s. c©^^ 

*fc«fco-r«s!c3n-5^ c©x7y-*«:^es%ti 

TjfSL^iS^*^^ C<D$MWWtt. -fift^ft-fe^S 

[ooi6]^c>r. c©x7'j-*, 7^^*A^^^^ 

40 ©StttC^^^i^an-h^tCtO^-hU. x-7y- 
-( h Mtt^^b«5©«®«:«l: -oriil[3!^3 c 

tifiXS ji^li. 4 5 0-900 'C©iaS©^ 

#iB«,4>r i - 4 mmvmmzft *> c tnnm^jv 
toon]**:. *m%<Dnmi3xmmfm(DKo 

so c©«t^fts#s«. ^uzr^hj Yzm&w.it'mic. 



5 

-<o rfT. ij A Y Sa^<fc«5©eS{C*f L X 0 . 3 — 3 

sectors c cojutcuxMSmw 
[0018] c©«fcMcLTf#6ft£*&93©»JS*f* 

mbfflMMfcia 1 K«5^K^-f„ HI (a) tt. -<uzf 
SIHSttkL. 1Kb) f(DS^»«n((/. K 
^©*&5f5&^<DJ39 fC-fe5 5 ? *a&&^#it»L. t;u 

[ 0 0 1 9 ] H 1 Cc) IS. -^n^X*-f hSHK&liflftl 
©©^^©JbiCitffiLfc-te^ 5 v tmiL+ZmU, N 

5 ftfcr;i># &mxttT**) v ±M£mt,cj: -> xwm 

?tl5S?%it. m 1 (d) «. y ? ^fTPCNO, 

mmm.mic. no, ©^gs^^^-r^^r*^ 
■r. -ei/T. ccDScmsn/cNo, ts. -^a^^^h 

£*^fWb«J©Ria«ISK:g3i*L. XIS42 7 5 5- 

ML. »iSS©NO, tciaig^^jis^sjsjisr. S» 
ntcmmamstisctifiTm. fete. ans*<g 
•c^©/cd&cD^;0-e*-5-c, #is9j£KB5rr-sfc© 

[0020] 

tmtwj HifeW 1 

La. K. Mn©S*©?8Ki&£*&ci§;fr>U. Cti6© 

5§K%©ii^?R*fpfi£Lfc„ ccommzmmtmz 

tf. 8 5 0 , C©^#H»cf r 1 0 B#ra«(SL . 

La,., K 0 .j MnO, ©ffl^tb^W^S-^ta^^*^ 
hS«M*ffc»©»**»fc. c ©&*=&. y^hny 

0 0 •C©^S^fflmtti-C 1 ^FKSifiRL. P t A^gi* 

a$&«c 1 . 1 mm%mm 3 ft/c~t a # h 

[0 02 1 ] C©P t^a^*^ UttMffi 
©»3fc«: . r;u 5 ^ vonfe . ^ a 7* * A Y mm-smit 

®£T)V*J-V)l'M&ft<Dmmtb&5 0 : 5 0(C^SJ: 
^«:il^LT2^fS^L. X7'J-*Mlfc. c© 
iS3 OmmxlJ 5 0 mm©3-i/x 7 

■< t-m^-x&mtticy* vi^^n- n,. i2o-ct 



C4) ^2 0 0 2- 1 43 684 

6 

2^hk«il. &c»-cs 0 o*c©£m#B^*-e 1 «m 

*&£LT. *fSW©8f»:tfX^b/B)S!l!*S*:^/c. 
[0 02 2] HS6W2 

sosm ii^««:L-cmsL/cp t^a^*-f h 

S«£Kfb«j©l&5fcK:. r* a -sn^*^ 

h strati bM i r ;u 5 v>\>mfeft<jmmtkifi 1 0 : 

3 0Kfc£J:5feig£LT*7';--*miKL. «T. SI 
JfeWli^CLT. ^^©gf^tf^iHbfli&BGitefS 

10 [0 0 2 3]JISfiF33 

Hife^i italic L-cmSLfcP tfflft^n h 
Mffi^{b®l©l&*K. T*3 ^afxuj 

y mm^mim trim- '/*H«g-omubP 8 0 : 

2 0{cfe6J: i 5«:ti^Lt:^7';-«r^figL. JSJT. H 
IkMl iim^KLT. *^©P^^*fbfflftl!^^ 

[0 02 4] S6J60H4 

^SfiWIl -fcEHifc LTft$KLfcP tffi^a^*^ Y 

20 h sate-BMbgj i7;^t v^mm^m&ttafi 9 0 : 

1 0tcfes<k5fcil^-L-cx7 y-*fffi£L. «T. H 
J6«liR«KLT. *^©Pm^^^fbfflMj«*li 

[0 0 2 5] m&W5 

mmmi tmmK.Lxi'mLtcp ttm^n^xxj y 
Ysm&mitm ±?$-t ^m&wmmikifi 8 0 : 

2 0(Cfe5«t^{cil^LT^7y-^<mL. «T. m 

mm 1 twimic lt. ^wosfa^^^b^M®*^ 

30 fc. 

[0 02 6] mmme 

hMa^ffi^b^ty^n^T'/Jl-S^CWSit^S 
0 : 2 0fcfc£J:5K:ii£LTX7'./--£mKL. « 

t. mmmi tmmcux. *3m<owm*txmtmM 
[0027] tmm 1 

mmmi tmmicLxi'mLtcp tm&m^xm y 

mi ii^SKbr. *^©pm^?f{bfflfi«i%f# 
[0028] - no, mtm<omm ( 1 > - 

1 - 6 <fc it®^ 1 <D&M.m*. TI2©* 1 

fiBLit. 

[an 



(5) 

an * 



2002-143684 
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HC i 


CO 


NO 


SO, 


CO* 


0, 


H.O 


Hi 


'J - > # * 


2000ppoi 


0. 60% 


SOOppo 


0 


1096 


6. 50*6 


1096 


a* 




2000pp« 


0.1096 


500pp» 


0 


1096 


0. 4096 


1096 





rosstcssais^fca, s o ow;->^{c*s^ [0029] 

&NO* jHWtJBlLfc. -e(DJfem^2tC^To C*10 [f!2] 









sooto 












9«* (96) 


-teftbffl 1 




50:50 


5 4.7 


IOT 


Twain *. 




70:30 


6 8. 0 


mi 


X8HH 9 




8 0:20 


75. 5 


IUT 






9 0:10 


71. 2 


2 0 






8 0:20 


67. 2 


1J2T 






8 0:20 


7 8.0 


IOT 






8 0:20 


6 3.5 


8 2 



#8 0 : 2 0©<h#«lS€>iS^NO» mtmtmhti. 
cono, SKb^fct. -^a^*^ hM«^K^©* 

S. SETt, CCD8 0 : 2 0<D*!£-JtCC*5t,:.-C 30 
vOl/ i 5^;l/ n - r vOl>©j&-c . JttS*0J 1 *_hlsl -5 N O 

[0030] - no, mtm<Dwm ( 2 > - 

^W3 iJtiKWl ©&&BKS:. *1 ©-tf^Utf^iffl 
1>T3 0 0 ~7 0 0 TOfigKiJWSNO, ?3Hb^*aiJ 

<DM«r«» 3 0 0-700 •C©SSffiHtct>/c^ri« 
l>NO» ^b**Wr5Ci*i^-5„ 
[003 1 ] - ^-ffiJgHMffi- 40 

miLTF<D£5rj:mmi3mS&TvmffiLtc. ttS3 0 

*i^sn/cSM«(E*, 2 5 0-cr4B$RB$£*£L;fc&< fp 
fiLfc. ^^T^©M^**©*(Cgb. Hi*100W 

■cmm&m 35kHz ©»§•&«: 1 u . ^c»-c^ 
-#A«tt©Hz;i,©*&ctoEE^£ffiOTtf#*£iJk# 
juteu 2 5o-cr4B#ran;j!io/c« > *©84&£f¥S 

[0032] c <Dm&m t m*nv>w&m<Dm> *>m>is so 



€r«2CC*ia&r^-r. «2K:*f;L<;fcife3i#>iE>. #2£HJ1 

[0 03 3] -JftUta- 
IIISW 3 ©«&*>*>. ^-*A»M«Cg^fStlfc=i- h 

0. 1-1. 0 ymCTJl-it^Kiot^jn?!: 
il:S*Sjl 0~4 0 /imO<n^*^ hSffi^K^e 

^K^b^^^^-r^r^s^i&^ccK. aitcjr 
i*->wc*tut"#jo. 10-0. 2 o*;u©K5c**5$ 

[0034] 

[affi©iB#%^] 

[an ^^©^^jWbffl^w^Hr**. 

[02] NO, mtm*lt®Ltcif ; 77~C$>Z>. 



(6) ^2 0 0 2- 1 43 684 

[01] 




[02] 




B 700*C 

a 500*c 

0 500°C 

H too*c 

B 300»C 
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F £-A(##) 4D048 AA06 AB02 ABO 7 BAOIY 

BA02Y BA03X BA06Y BA07X 
BA08X BA14X BA15X BM8X 
BA2SX BA3QX BA36Y BA37Y 
&A38Y BA41X BA42X BB02 
DA03 DA13 EA04 
4G069 AA03 AA08 BAOIA BAOIB 

BA02A BA04A BA04B BA05A 
BA05B BA13A BA13B BA2QA 
BB02A BB02B BB06A BB06B 
BCOIA BC02A BC03A BC03B 
BC05A BC08A BC09A BCIOA 
BC13A BC4QA BC42A BC42B 
BC44A BC62A BC62B BC66A 
BC67A BC68A BC75A BC75B 
CA02 CA03 CA08 CA13 EA19 
EB14Y EC23 ED03 FA03 
FB15 FB23 FB30 FB57 FC08 



